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Abstract. The educational status, employment rate and
social situation were studied in 617 patients between
21 and 35 years of age who started renal replacement
therapy (RRT) as children. The data were derived
from a special questionnaire concerning disability and
rehabilitation sent to dialysis and transplant centres
reporting to the EDTA Registry. Fifty-six percent of
patients completed secondary school and one in three
went on to vocational training. Eleven percent of
patients attended university, and 16% were reported
to have gone to a special school for the handicapped.
Up to one-third of patients who attended different
school types failed to complete their education. There
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were notable geographical differences in schooling and
in employment. Fifty-six percent of all patients were
employed. Lack of schooling was considered to be a
major reason for unemployment. Sixty-one percent of
patients with disabilities and 34% without disabilities
were receiving invalidity payments. The place of resid-
ence of these patients aged 21-35 was usually the
parental home. Compared to the general population
of similar age, only a few patients were married (13.5%
of the total study group) and 8% had children. In
summary, the present report shows that the major
factors influencing rehabilitation on RRT are the
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presence of disabilities, the method of treatment,
geographical factors, duration of RRT, and the
underlying primary renal disease.
Introduction
The EDTA Registry holds data on some 150000
patients who were alive on renal replacement therapy
at the end of 1988 [1]. Analyses of the outcome of
dialysis and transplantation focusing on survival and
other clinical parameters have been published regu-
larly in the Combined Reports [2,3]. An equally
important issue is the degree of rehabilitation, which
depends on the control of physical and mental disabil-
ities and can be estimated from the schooling, employ-
ment status, and social integration of patients. This
was the subject of a study conducted by the EDTA
Registry concerning young adults alive on RRT at
the end of 1986, who had started RRT as children
[2,3]. In a first report, the presence and evolution of
disabilities was ascribed [4]. This second report
analyses schooling, employment, and social status in
these young adults from different parts of Europe.
Subjects and methods
Data for this study were obtained by a survey of 617 young
adults on RRT from different dialysis and transplantation
centres throughout Europe. The methods used for analysis
of data reported to the EDTA Registry have already been
reported [5], and data on clinical status and disabilities
were published in part 1 [4], Information on schooling,
employment, and social situation were collected by a special
questionnaire. To account for national differences in types
of schools the following categories were used: 'secondary
school', 'university', 'special school', 'other forms of school-
ing'. 'Special schools' included schools for the handicapped.
'Other forms of schooling' included vocational training.
Data for schooling for the normal population were unavail-
able for all countries. Employment status was ascertained
by asking which of the following best characterized the
current employment status: 'employed' ('normal work
place' or 'sheltered work place'), 'unemployed'. Reasons
for unemployment were specified. Information on invalidity
or disability payments to patients were requested. Categor-
ies used for patients' domicile were: 'own home', 'parents
home', 'institution', 'other domicile'. Further information
on the social situation of the patients concerned the marital
status.
Data on employment and marital status of patients with
RRT were compared with that of the normal population
in France, Federal Republic of Germany (FRG), United
Kingdom, Italy and Spain in 1986. Reference values for
age groups 20-24 years and 25-29 years were obtained
from the Statistisches Bundesamt, Wiesbaden, FRG.
Results
Schooling
Schooling of patients on RRT is summarized in
Table 1. Although some patients attended secondary
school until the age of 24 years, 41% of the study
group never attended, or failed to complete, second-
ary school. Sixteen percent of patients attended a
special school for handicapped or disabled children,
in some instances until the age of 28. One-third
undertook vocational training and some of these
patients had further education until 30 years of age.
Eleven percent of the study population went to
university. The proportion of patients who attended
university increased with age and reached 17% in
patients aged over 28 years. Twenty-one percent to
33% of patients who attended different school types
or universities failed to complete their education.
There were notable geographical differences in
schooling. Special schools were attended more often
in France (25%) and FRG (24%) than in Nordic
countries (7%) and Italy (3%). Other schooling,
including vocational training, was offered to patients
on RRT in Spain, France and FRG more often than
in other countries. Attendance at university of young
adults on RRT was especially high in the Benelux
countries, Austria and Switzerland (16%); it was less
frequent in Nordic countries (13%), France (11%),
the United Kingdom (7%) and FRG (5%).
Employment
Fifty-eight percent of all patients were reported to be
employed. Sex had no major influence on employment
rate in the study group as a whole. However, there
Table 1. Educational level achieved by the total study group
Attended, Still
completed (%) attending (%)
Attended.
not completed (%)
Never
attended (%)
Secondary school
University
Special school
Other form of
schooling
56
5
II
19
3
3
1
7
27
3
4
7
14
89
84
67
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were marked geographical differences. In the United
Kingdom 73% of the patients without specific disabil-
ities were employed; in Spain this proportion was
38% (Figure 1). In each country, the proportion of
all patients (with and without disabilities) employed
was considerably lower in patients on RRT in 1986
than in the normal population (Figure 2); for
example, in Spain 73% of males and 83% of females
on RRT who were 21-24 years old were unemployed
compared to 42% and 47% in the normal population
of similar age. The proportion of unemployed patients
was especially high in those who had one or more
disabilities and who were treated with dialysis
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Fig. 1. Proportion of patients without disabilities employed on 31
December 1986, shown for selected countries (Nordic countries
include Denmark, Finland, Norway, and Sweden).
(Figure 3). Unemployment was lower in the patients
without disabilities and in those with a functioning
first graft or regraft. One of the major reasons for
unemployment in these 21 35-year-old patients, with
or without disabilities, was a 'lack of training'
(Figure 4). Even though the clinicians in charge did
not record specific disabilities, physical and mental
reasons for unemployment were given in up to !0%
of their patients without such disabilities. For patients
with one or more specified disabilities, physical or
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Fig. 3. Proportion of unemployed patients according to presence
or absence of disabilities and according to current method of
treatment.
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Fig. 2. Proportion unemployed comparing the study group (RRT) to the general population (normal) according to age groups and sex
(patients with and without disabilities included).
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Fig. 4. Reasons given for unemployment in 264 patients with and
without disabilities.
mental reasons for unemployment were stated in 41%
of cases. Other reasons recorded for unemployment
were 'housekeeping', 'lack of suitable work', 'receiv-
ing training', 'no desire to work' and 'over-protection
by parents'.
Sheltered working place and disability
payments
Of those who were employed, a sheltered place of
work was more often supplied for patients with
disabilities (21%) than without disabilities (7%). The
proportion of young adults who were employed
normally, excluding those with a sheltered place of
work, increased with the duration of RRT and with
age (Figure 5).
Invalidity or disability payment was received by
patients with specified disabilities more often than by
patients without disabilities (Figure 6). Financial sup-
port of this kind was provided to French or Italian
patients more often than to English or German
patients.
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Fig. 6. Proportion of patients receiving invalidity/disability pay-
ment, shown for selected countries and the total Registry, and
according to presence or absence of disabilities
Place of residence
The parental home was reported to be the place of
residence for 61% of patients (Figure 7). Thirty-four
percent lived in their own homes and 3% lived in
institutions. More females (43%) than males (31%)
and more patients with a functioning graft compared
to those on dialysis lived in their own homes. Disabil-
ities affected the place of residence to a small extent;
only 5% of patients with specified disabilities lived
in an institution (Figure 8). The proportion of patients
living with their parents varied between 38 and 83%
in the different European countries (Figure 9). With
increasing age the patients gained independence. After
a period of 6 years of RRT 23% of patients lived in
their own home and, after 18 years, the proportion
had risen to 67%.
Marital status
In December 1986, 14.5% of these young adults on
RRT were either 'married, 'divorced' or 'widowed'
Fig. 5. Proportion of patients with a normal work place according
to duration of RRT. Fig. 7. Domicile of patients according to method of treatment.
Rehabilitation of young adults on RRT2 583
• No OaOltj a WBh NOKDIC AUS/SW1 UK BEL/NL FKAMCE m C ITALT STAIN TOTALBECIST1T
Fig. 8. Place of residence of 560 patients according to presence of Fig. 11. Proportion of patients who were married. Data are shown
absence of disabilities. for selected countries and for the total Registry.
Discussion
There are no studies which address comprehensively
the social and psychological rehabilitation of children
and adolescents who undergo RRT. Such studies are
complex and time-consuming. Even in adults, there-
fore, attempts to assess rehabilitation and the quality
of life are fraught with problems and have employed
a number of differing methods to obtain an objective
or subjective analysis [6-26]. The viewpoints have
included those of the patient [6], the family [9], and
the care-givers [10,11]. The methods applied were the
semiquantitative Karnovsky scale [6,15], psycholo-
gical measurement techniques [1,7,8,12], and ques-
tionnaires on vocational rehabilitation [7,9,13], social
status, and emotional functioning [12-14]. Prospect-
ive and retrospective studies have been performed in
single units or multiple centres [16,17]. Moreover,
studies have compared subjective and objective indic-
ators of the quality of life among patients receiving
different forms of treatment: haemodialysis
[11,14,18,19], continuous ambulatory peritoneal dia-
lysis [20] and transplantation [21-23]. However, it
was the conclusion of many studies that the majority
of patients enjoy a better quality of life after trans-
plantation than during dialysis [6,24-26]. Also, previ-
ous studies were mostly restricted to single countries,
and due to the different methodologies and criteria
used, few valid data are available on the geographical
or racial differences concerning rehabilitation of
patients on RRT [27]. Lastly, few studies have been
able to investigate patients of selected age groups,
such as childhood [28].
Against this background the present study, which
encompasses the European population and has access
to a unique, large group of patients, has been under-
taken to determine how well these young adults were
coping with the impact of their illness and its treat-
ment. The aim was to investigate rather simple facts
such as employment and social status that could be
Fig. 10. Marital status of total study group. used as basic data for further studies.
Fig. 9. Proportion of patients living with their parents, shown for
selected countries.
(Figure 10). Of patients who were aged 21-24 years,
13% of females were married and 4% of males; of
those aged 25-29, 28% of females and 12% of males.
Patients in southern Europe were less frequently
married than those in central or northern Europe
(Figure 11). The proportion of unmarried patients is
shown in Figure 12 for the United Kingdom, France,
and FRG, and is compared with the normal popula-
tion in these countries. For example, in Spain none
of the males and 11% of the females on RRT, who
were 21-24 years old, were married compared to
81% and 59% in the normal population of similar
age. Some 8% of patients on RRT had children.
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Fig. 12. Proportion married comparing the study group (RRT) to the general population (normal) according to age groups and sex
The study group of 617 young adults who had
started RRT below age 15 was characterized in the
previous paper, and it was shown that one-third of
all patients were suffering from one or more disabilit-
ies [4]. Although the criteria for diagnosing disabilities
may not be entirely comparable, the prevalence of
disabilities is only 7% in the normal population of
this age group in the United Kingdom [29]. With a
higher prevalence of disabilities added to the time
lost on dialysis and for clinic visits as well as hospital-
ization, it is not surprising that some 30% of patients
on RRT who started secondary school or university
did not complete their training. Furthermore, 16%
of patients had to attend a special school for the
handicapped. This confirms earlier reports that only
29% of dialysed and 51% of transplanted children
were able to attend full-time schooling [27].
To assess the educational level from our question-
naire is difficult because the school systems vary
between European countries and it is unknown what
level of education the patients would have reached
without renal failure. Nevertheless, there is little
doubt that many of these young adults on RRT
incurred sizable schooling deficits which would be
expected to lead to a higher unemployment rate.
Reported data was entirely consistent with this
expectation and lack of training was reported to be
one of the major reasons for unemployment.
The proportion of the patients who were employed
was lower among dialysed patients than among those
with a functioning graft. This continuing problem of
high unemployment during dialysis also emerged
from other studies [6,11,14]. Gutman et al. [11] found
that, due to physical disability, 45% of dialysis
patients were unable to perform activity beyond self-
care. The present study underlines the important role
of mental and physical disability for unemployment
which was also shown by Hughson et al. [22] in
transplanted patients. Unemployment was reported
for a similar proportion of males and females despite
the findings of Simmons et al. in the USA [17].
Previous studies have shown that employment was
higher for patients in skilled professions than in jobs
requiring heavier, physical labour [10,30]. The present
study cannot give information on the influence of the
job description on employment.
The increase of employment in patients who were
older and had been on RRT for a longer period of
time shows that coping strategies may improve and
lead to better life satisfaction and self-esteem with
more independence. The potential for employment
appears to be especially high in recipients of a well
functioning graft [10,23] and is correlated with a
much greater sense of well-being in the transplant
group [7,8].
Geographical differences of employment rates may
reflect the overall employment situation of the normal
population, e.g. unemployment both for patients on
RRT and within the general population were higher
in Spain and Italy than in northern European coun-
tries. High unemployment and the high proportion
receiving invalidity payments are clearly linked in
these countries. Furthermore, due to policies regard-
ing invalidity payments, which may differ from coun-
try to country, patients might have been less
motivated to seek and continue employment when
financial support of this kind was offered to them.
As stressed by Kaplan de Nour and Shanan [8], these
data on unemployment indicate a need for improved
vocational counselling for those under 30 years of
age with special attention to the presence of physical
disabilities and social integration before or during
RRT [12,31].
Socioeconomic and community factors can influ-
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ence patient rehabilitation during RRT [13] and this
is especially true for the place of residence. In this
group of young adults, the most common place of
residence was the parental home. Patients in northern
European countries lived more often on their own
than those in southern Europe, and more females
than males lived alone or with their married partner.
The high proportion of patients in Spain may have
been caused by a slightly younger age at study;
however, the age distribution of Italian patients did
not differ from that of other countries. A gain in
independence was observed both in the transplanted
group and also in dialysed patients with a longer
duration of RRT and increasing age.
Quality of life also depends crucially on normal
sexual relationships. Unfortunately, pubertal develop-
ment is severely affected by ESRD during childhood
[33] and, furthermore, sexual activity is often com-
promised in patients on dialysis [34]. This is likely to
explain, at least in part, why the proportion of
married patients on RRT was found to be much
lower, particularly in males, than for the normal
population as shown in Figure 12 for France, United
Kingdom and FRG.
The present paper documents the major factors
influencing the patients' physical, mental, social, and
vocational rehabilitation potential, which are among
others, the presence of disabilities, the method of
treatment, geographical factors, duration of RRT,
and the primary renal disease. Rehabilitation is
considered to be a dynamic, interventional, and
goal-orientated process, undertaken by doctors in
co-operation with psychologists, physiotherapists and
related professionals [29]. The present study does not
answer the question to what extent the health care
system has offered the patients the support and help
they need and to what extent this might have contrib-
uted to alleviating their multiple handicaps. However,
the data shows clearly that there is a need for help
of this kind in addition to sustaining life on RRT.
Acknowledgements. The work of the EDTA Registry has been
supported by grants from Governments and National Societies of
Nephrology. Grants have also been made by the AKZO Group,
Althin Medical AB, Asahi Medical Co. Ltd, B Braun Melsungen
AG, Baxter Healthcare Corporation, Bellco SpA, Cobe Interna-
tional Ltd, Fresenius Ltd, Gambro AB, Hospal Ltd, and Sandoz
AG. We thank all those doctors and their staff who have kindly
completed EDTA Registry questionnaires, thus making the study
possible. We also thank Lynne Saker for the preparation of this
report.
References
1. Tufveson G, Geerlings W, Brunner FP el al. Combined report
on regular dialysis and transplantation in Europe 1988,
Nephrol Dial Transplant 1989; 4 [Suppl 4]: 5-29
585
2. Rizzoni G, Ehrich JHH, Brunner FP et al. Combined report
on regular dialysis and transplantation of children in Europe,
1988. Nephrol Dial Transplant 1989; 4 [Suppl 4] 31-40
3. Ehrich JHH, Rizzoni G, Broyer M et al. Combined report on
regular dialysis and transplantation of children in Europe,
1987. Sephrol Dial Transplant 1989; 4 [Supp! 2]: 33^11
4. Rizzoni G, Ehrich JHH, Bro>er M et al. Rehabilitation of
young adults during RRT in Europe: 1. The presence of
disabilities. Xeplirol Dial Transplant 1992; 7: 573-578
5. Broyer M, Brunner FP, Brynger H et al. Demography of
dialysis and transplantation in Europe, 1984. Xepliro! Dial
Transplant 1986; 1: 1-8
6. Evans RW, Manninen DL, Garrison LP et al. The quality of
life of patients with ESRD. N EnglJ Med 1985; 312: 353-359
7. Johnson JP, McCauley CR, Copley JB. The quality of life of
haemodialysis and transplant patients. Kidney Int 1982; 22:
286-291
8. Kaplan de Nour A, Shanan J. Quality of life of dialysis and
transplant patients. Nephron 1980; 25: 117-120
9. Brown DJ, Craidz CC, Davies SE et al. Physical, emotional
and social adjustment to home dialysis. Med J Aust 1978; 1:
245-247
10. Frisk B, Persson H, Wedel et al. Study of 172 patients at
10-21 years after renal transplantation. Transplant Proc 1987;
19: 3769-3771
11. Gutman RA, Stead WW, Robinson RR. Physical activity and
employment status of patients on maintenance hemodialysis.
N EnglJ Med 1981; 64: 309-313
12. Procci WR. A comparison of psycho-social disability in males
undergoing maintenance hemodialysis or following cadaver
transplantation. Gen Hosp Psychiatry 1980; 2: 255-261
13. Rosenbaum I, Atcherson E, Corry RJ. Rehabilitation and the
transplant patient. Dial Transplant 1981; 10: 136-140
14. Ferrans CE, Powers MJ. The employment potential of hemodi-
alysis patients. Nurs Res 1985; 34: 273-277
15. Churchill DN, Torrance GW, Taylor DW et al. Measurement
of quality of life in ESRD: the time trade-off approach. Clin
Invest Med 1987; 10: 14-20
16. Blagg CR, Anderson M, Shadle C et al. Rehabilitation of
patients treated by dialysis or transplantation. Proc Dial
Transpl Forum 1973; 3: 181-184
17. Simmons RG, Abress L, Anderson CR. Quality of life after
kidney transplantation. Transplant 1988; 45: 415-421
18. Kutner NG, Cardenas DD. Rehabilitation status of chronic
renal disease patients undergoing dialysis: variations by age
category. Arch Phys Med Rehabil 1981; 62: 626-630
19. Strauch M, Huber W, Rahauser G et al. Rehabilitation in
patients undergoing maintenance haemodialysis: Results of a
questionnaire in 15 dialysis centres. Proc Eur Dial Transplant
Assoc 1971; 8: 28-32
20. Fragola JA, von Bloch L, Bourke E. Multicentre study of
physical activity and employment status of CAPD patients in
the US. Proc Eur Dial Transplant Assoc 1983; 20: 243-249
21. Toledo-Pereyra LH, Schneider A et al. Rehabilitation after
dialysis and kidney transplantation. Bull Assoc Med P Rico
1985; 77: 227-230
22. Hughson BJ, Collier EA, Johnston J, Tiller DJ. Rehabilitation
after renal transplantation. Med J Aust 1974; 2: 732-735
23. Flechner SM, Novick AC, Braun WE et al. Functional capacity
and rehabilitation of recipients with a functioning renal allog-
raft for ten years or more. Transplant 1983; 35: 572-576
24. Seedat YK, Macintosh CG, Subban JV. Quality of life for
patients in an end-stage renal disease programme. S Afr Med
J 1987; 71: 500-504
25. Simmons RG, Anderson BA, Kamstra BA. Comparison of
quality of life of patients on continuous peritoneal dialysis,
hemodialysis and after transplantation. Am J Kidney Dis 1984;
4: 253-255
26. Simmons RG, Abress L. Quality-of-life issues for end-stage
renal disease patients. Am J Kidney Dis 1990; 15: 201-208
27. Umeyama T, Hasegawa A, Ogawa O et al. Rehabilitation of
paediatric renal allograft recipients: the present status and the
problems. Transplant Proc 1984; 16: 1677-1680
586 J. H. H. Ehrich et al.
28. Kutner NG, Cardenas DD. Assessment of rehabilitation out-
comes among chronic dialysis patients. Am J Nephrol 1982; 2:
128-132
29. Chamberlain A. What is rehabilitation? Br J Hosp Med 1989;
41: 311
30. Gutman RA, Amara AJ. Outcome of therapy for end-stage
uremia: an informed prediction of survival rate and degree of
rehabilitation. Postgrad Med 1978; 64: 183-194
31. Kutner NG. Predictive criteria in rehabilitation of ESRD
patients: perspectives from rehabilitation medicine. Contemp
Dial 1983; 4: 34-39
32. Ehrich JHH, Rizzoni G, Brunner FP et al. Combined report
on regular dialysis and transplantation in Europe, 1989.
Nephrol Dial Transplant 1991; 6 [Suppl 1]
33. Broyer M, Kleinknecht C, Loirat C el al. Maturation osseuse
et developpement pubertaire chez l'enfant et l'adolescent en
dialyse chronique. Proc Ew Dial Transplant Assoc 1972; 9:
181-187
34. Levy NB. Sexual adjustment of maintenance hemodialysis and
renal transplantation: National survey by questionnaire: Pre-
liminary report. Trans Am Soc Artif Intern Organs 1973; 19:
138-143
Received for publication 10.6.91
Accepted in revised form 3.12.91
